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SEQIDNO. 1 3Q 4Q f ' - ; 

^ccaatcIgtgxggtgLttttxgg^ttttgtgcggttcc 

CAGCiUU^CCATCTGCAGCAACAAAATCATCTGCAGCTGCGAAATCAT 
CTGCAGCAGCAAAAG^ATCTTCAGGAGCGAGAAAAGCCCCAAATAATG 

TGAG A T G°GCA GTT GAC^C CGA ATC GOT GCC TTC 
Met Ala Val Asp Val Ala 260 

230 2 !L rrr rr T GCA GTT TTA GCT CAA 

ssssss 

Glu Arg Cys Gly Tyr Met ""-^ 330 

300 rr* rrr GAT AAT TTG CCA GTA CTA AAT TTT GAA 
CCA CGA CCG GAT AAT 11 ^ phg Glu 

Pro Arg Pro Asp Asn Leu fro ^ 

340 350 ^ T,r*n nrr PTG CTC CCC GCC 

GGC. CAG ACA TGG AGT CAG AGG CCC CTG CTC ^ 



CCG GAG CGG^GAT GAC CTG TGC ATG GAC GCC TAC CAC 
Pro .Glu Arg Asp Asp Leu Cys Met a p 4M 

4 i° 42 °„ ™r rrr arc CAG GTC ATC TAC 

GTG ATA ACA GCC AAC CTC GGC ACG CAG 

Val He Thr Ala Asn Leu Gly Thr Gin . 

4 bU 



Met Asp Glu Glu He biu ^ 510 

490 suu 



480. 4yu „ rrA TCA act' CCG TTC ATT 

ATA CTT AAT TAT AAC GGA CCA TCA AC ^ ^ 

He Leu Asn Tyr Asn Gly Pro ser 



FIG. 1A 



2121 



540 550 



b4U T 
520 53 ° GGT TCG TAC AAT CTG GTG* 

GAA CTG CCA TTT TTA TCC GGT T ^ Leu ^ 

rlu Leu Pro Phe Leu Ser Giy 58Q 

560 r GAC GGG GAG TGG 

H 630 640 GTG CGC GTG 

CCC GGC ATG CAG CAG TAC ATG ^ ^ yal Val 
Pro Gly Met Gin Gin iy 690 

74° rrr GT T OCT GAA CTG GGC GAG - 

* III IT, S S5 S «' s « - «„- 

ch* «. »'S. « s « si s s s 

Pro Gly Leu Thr Glu Cys g3 

^ « « s s « « SE S 5 

Ala Asp Gly Arg He Ser ^ TTC 

■ 8 AGG rtc gac SS s s s S s S £ ^ 

M Xle ASP Ser VfW 00 910 

- f giu s s s s s - - - ~ 

TGG CTA AAT ATG ACC ATA GGC «^ ^ ^ Ser Leu 
Trp Leu Asn Met Tnr a 



F/G. tB 
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970 980 



950 96 ° , rrr c T G CAT ATA TTC AGC GTG 

mc TTC GTC ACC AGT CCG CTG ^ val 

Asn Phe Val Thr Ser " 1Q10 

99° ^Ir CCG AAC ACC CAC ACG GTG 

ACA GCC CTG GAC TCG CTC CCG AAC ^ ^ 

Thr Ala Leu Asp Ser Leu "° 1050 

1020 103 ° „„ GTG GCG AAT GTG AAC AGC 

. ACT ATG ATG GTG CAA GTG GC ^ ^ Ser 

Thr Met Met Val Gin Val Ai 10 80 



1060 llr*r ATC TTC GCT GTC CAA 

CGT CCG CCG CGC TGG CTG GAG ATC T ^ ^ 
L pro Pro Arg Trp Leu Glu ix n20 

"to '" 1 "° AA T CT T AC CAA AAC TTC ACA 

CAG TTT GAA GAG AAA TCT TV phe Thr 

Gin Phe Glu Glu Lys Ser Ty ^ 

1130 rtr ACT GAG ATC AAT ATG 

GTG AGG GCG ATC GAC GGA GAC ACT G^ ^ . 
Val Arg Ala lie Asp Gly Asp 9 o 

1160 U ™ rTG AT C ACA AAT GAG GAA GAC 

CCT ATC AAC TAC AGG CTG ATC ^ ^ ^ Rsp 

Pro lie Asn Tyr Arg Leu 

1200 ^10 GGT GGA AAA 

ACA TTC TTC AGC ATT GAG GCC ^ ^ Gly 
Thr Phe Phe Ser lie « 1260 
1230 ' 12*° TTC C TC GTG TCG CCA ATT GAC 

AGC GGG GCT GTA TTC CTC GT ^ ^ p 

Ser Gly Ala Val Phe Leu va ^ 

1270 1 l 80 r . r GTG T TT CCA CTT ACG 

s s s s s s ss - - 5. Ih ' 

£ « « ~ » « 2 S £ £ S E 
£ 2 S K ~ " £ ■» - "* 



FIG. 10 



1390 1400 



1370 1380 TA CAC AAG GAA 

e s a 5 Ir ™ "sr ls - m " 

„ CGA^CTG » «'» « « S S S S 

Tyr Arg Leu Ala lie Met G ^ U6Q . 14 70 

I 440 l tJt MA GAA TTC GGA TTT CAT GAT. 

CTC AAC TTC GAT AAA GAA T R . s R£p 

Leu Asn Phe Asp Lys Glu Phe y ^ 

1480 p rT cAG TAC ACG GTG CGT 

AAG GAT TTA GGT CAA AAC GCT CAG ^ Mg 

Lys ^sp Leu Gly Gin Asn Ala Gin y ^ 
1510 r W20 ^ GCT GCT GAG GCA 

CTA GAG AGC GTG GAC CCT CCA . ^ ^ ^ ^ 

Leu Glu Ser Val Asp 

1550 rw GGC TAC CAG CGA CAG 

TTC TAC ATA GCG CCT GAA -GTC GGC T ^ fag ^ 
Phe Tyr He Ala Pro Glu Val G y. m0 

• 1580 159 ° rrr AC , CTC AAT CAC TCC ATG 

ACC TTC ATC ATG GGC ACC CTC ^ ^ ^ 

Thr Phe He Met Gly Thr l ^ 

1620 _ TTT CAG AGT ATT. ACG 

CTG GAT TAC GAA GTG CCA GAG TTT . ^ ^ ^ 
Leu Asp Tyr Glu Val Pro Glu 168Q 
1650 . l'«0 GAC AAC AAC GAC ACG 

ATT CGG GTG GTA GCG ACC G ^ Rgp ^ 

lie Arg Val Val Ala Thr A P ^ 

1690 ™r rrG TTG GTT CAC ATT GAC CTC 

AGG CAC GTG GGC GTC GCG TTG G ^ ^ eu 

Ar g His Val Gly Val Ala ^ eu x7 50 

1720 1730 ™ r ATC TTC GAA CAC 

AAT TGG AAC GAT G f CCG ATC ^ ^ ^ 

He Asn Trp Asn Asp 178Q 

1760 Jr IrC TTC GAC GAG ACT GAA GGC 

G CC GTG CAG ACC GTC ACC TTC G ^ ^ ^ Qly 
Ala Val Gin Thr Val Thr *n 



FIG. W 



1810 1820 ; 



1790 180 " rrr GCG GTT GCA CAC 

GAG GGG TTC TTC GTC GCC AAG ^ Al a,His 

■Glu Gly Phe Phe Va Ala y ^ 

1830 rrr GAT GTC GTC GAG CAT ACT TTA 

GAC AGA GAC ATC GGG GAT GTC ^ ^ 

Asp Arg Asp He Gly Asp 189Q 

I860 1Q1 ° c TTC cTG ACC ATC GAC 

TTG GGT AAC GCT GTT AAC T ^ Agp 

Leu Gly Asn Ala Val Asn * ^ 

1900 :, rrr rTC TCA GCT AAC GAC 

HA CTC ACC GGC GAC ATC CGC GTC TCA ^ ^ 

L ^ L eu Thr Gly Asp He Arg^ 



930 * 940 m „, raA RGT GAA TTA TTT GTG 

TCC TTC AAC TAC CAT CGA GAA AGT ^ ^ ^ 
Ser Phe Asn Tyr His Arg Gl ^ 

CAG GTG CGA GCT ^ « £G CTG * iy Glu Pro Phe 
Gin val Arg Ala Thr Asp ^ 2Q3Q 

2000 rrr°lrr TCA CAG CTG GTC ATA CGA CTA 

CAC ^ Ala Thr Ser Gin Leu Val He Arg Leu 
His Thr Ala Thr ber ^ Q 

2040 z ^ rrr ACC TTA CGG CTG 

W «C ATC AAC AAC ACG CCA GCC ACC ^ ^ ^ 

A sn Asp He Asn Asn Thr ^ 2100 
2070 , ! CCC CAA GTG GAG GAG AAC GTG 

CCT T A Glv Ser Pro ITn Val Glu Glu Asn Val 

Pro Arg Gly Ser 2 130 

2110 it PTxr GAG TTA CGC GCC 

CCT GAT GGC CAC GTC ATC ACC ^^G' Glu Leu' Arg Ala 
Pro Asp Gly His val He Tnr 216Q 2170 

2140 21 Ire arc GCC GAT CTG CGC TTC GAG 

AC C GAC CCC GAC ACC ACG GCC G phe Glu 

Thr Asp Pro Asp Thr Thr Ala . 

2180 «p arc TCT TTC GCC ACC AAG CAA GGC 
ATA AAC TGG GAC ACC TCT T ^ ^ Glp ay 

He Asn Trp Asp Thr ^ 

FIG.1E 
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2230 224 ° 



r SE EE s S S 5 s is ss 

Arg Gin Ala Asn rJL r 22?0 

2250 ,rr ATC TTC CCC GAG ATT AAC AAC 

GTG GAA ATC GAG ACC ATC TTC CC Ile Rsn As n 

Val Glu He Glu Thr He Phe Pro Gl ^ 

2290 " uu 



80 2280 ,„ OT rrc GTT GTA GCG CGC 

CGG GGA CTG GOT ATC GGC CGC GTT ^ 

Arg Gly Leu Ala lie Gly Arg ^ 

2320 " rr AT a GAC TAC GAG GAG 

GAA ATC AGA CAC AAC GTG ACC ATA GAC ^ ^ 

Glu lie Arg His Asn Val Thr^Ile a p 

2350< ^^^rr CTC ACA GTG AGG GTG CGT GAC 

TTT GAG GTC CTC TCC CTC ACA ^ Rsp 

Phe Glu val Leu Ser Leu Thr Va^g 

2390 rl , rAC TAC GAC GAA TCG 

CTT AAC ACC GTC TAC GGA GAC GAC TAC ^ ^ 

Leu Asn Thr Val Tyr Gly Asp Asp iy F 

2430 



0 2430 m „ ?,mr raT ATG AAC GAC 

ATG CTC ACA ATA ACT A A ATC GAT ATG ^ ^ 

Met Leu Thr He inr 

2460 r ACT CTG GAG X AG 

GCG CCG GTG TGG GTG GAG GGG ACT C ^ ^ 

Asn Ala Pro Val Trp Val Glu^Y 252 o 

2490 25 °° - MG TCG GCG GGC GGG 

AAC TTC CGA GTC CGC GAG ATG 
Asn Phe Arg Val Arg Glu Met ^ 

2530 „,„ ptc CGC GCG GAC GAC ATC GAC 

CTC GTG GTG GGC TCC GTG CGC GC ^ Rsp 

Leu val val Gly Ser Val p 2 590 

2560 257 °.^ TTG CGA TAC ACC ATT TTC 

GGA CCG CTC TAC AAC CAA GTG ^ phe 

GlyProLeuTyr Asn GlnVal Arg^y. 

2600 „ ,r» rM AAG GAC CTG ATA ATG ATC 

CCT CGT GAA GAC ACA GAT AAG ^ ^ ^ Ile 

Pro Arg Glu Asp Thr Asp uy 



FIG. 1F 
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2650 2660 



2630 2640 . GTG AAC ACA 

GAC TTC CTC ACG GGT CAA Ai A ^n : ..Thr 
Asp Phe Leu Thr Gly Gin He Se^ 

2670 2 °°" CT CCT CCA CGC TTC 

AGC GGC GCC ATC GAC GCG GAT ACT ^ ^ phg 

Ser Gly Ala lie Asp Ala Asp^^ ^ 

2700 271 ° _ a rTG GTC GCT AGT GAC CGA 

CAC CTC TAG TAT ACA GTG GT ^ ^ ^ ^ 
His Leu Tyr Tyr Thr v* 276Q 

2740 rlT TGC CCC CCT GAC 

TGC TCG ACA GAA GAT CCT GCA GAT TGC C ^ ^ 
Cvs Ser Thr Glu Asp Pro Ala Asp y MQQ 

2^70 2 < 78 ° a RCC GAA GGA AAT ATC ACA ATC 

CCG ACT TAT TGG GAA ACC GAA ^ ^ r Jle 

Pro Thr Tyr Trp Glu Thr fa 



2810 28 :° . aAC rag GTC CCG CAG GCG 

CAC ATC ACC GAC ACG AAQ AAC AAG ^ ^ Rla 

His lie Thr Asp Thr Asn Asn y 2Q1Q 

2840 28 ^° TTC gat ACC GTC GTG TAT ATT 

GAA ACG ACT AAG TTC GAT ^ ^ Tyr m 

Glu Thr Thr Lys Phe asp 2gQ0 

2880 rlc TTA GAC GAG GTG GTC. ACT 

TAC GAG AAC GCA ACC CAC TTA G ^ Val Thr 

Tyr Glu Asn Ala Thr His Leu A P ^ 

2910 2 lll CAT CTT GAC AGA GAC GAA ATA . 

CT.G ATA GCC AGT GAT CTT ^ ^ Jle 

Leu He Ala Ser Asp _u r 297Q 

2950 Lr ATC AAT TAT GCA GTG 

TAC CAC ACG GTG AGC TAC GTC ATC ^ ^ 

Tyr His Thr Val Ser Tyr Val 301Q 

9 *>° 2 "Lr AAC TTC TTC TCC GTG AAC CGA 

^C CCT CGA CTG ATG AAC TTC T ^ ^ ^ Rrg 
Rs n Pro_Arg Leu Met Asn ^ 



3020 rT^TAC GTG GAC TAT GAG ACC CAG 

GAG ACC GGC CTG GTG TAC G ^ ^ Thr Gln 

Glu Thr Gly Leu Val ±yc 



FIG. 10 
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3070 3080 
• 3050 306 ° _ r rTG GAC CGT GAT GGT - GAT> 

z s s £ ~ *sr 



309 °. n r rOT TTC TTC AAC CTC ATC GAC 

GAA CCA ACG CAC CGT ATC 11 Ile Rsp 

Glu Pro. Thr His Arg lie Phe^fte ^ 

3120 ^r 31 rlc GAA GGA GAA GGT AAC AGA AM. 

AAC TTC ATG GGG GAA GG ^ Arg ftsn 

Asn Phe Met Gly Glu Gly t. 3iQQ 

3160 ii nvr rTT ATC TTG TTG GAT 

CAG AAC GAC ACA GAA GTT CTC GTT ATC ^ ^ ^ 
Gin Asn Asp Thr Glu Val Leu va ^ 

3190 s 320 ° „ „_ qaa TTG CCA CCG CCG AGC 

GTG AAT GAC AAT GCT CCT GAA T ^ ^ ^ ^ 
Val Asn Asp Asn Ala Pro b ^ 

3230 -rrr ACT ATA TCT GAG AAC CTT AAG CAG 
GAA CTC TCT TGG ACT ATA ic ^ ^ Lys Gln 

Glu Leu Ser Trp Thr lie Ser Gi ^ 

3270 i - u 



3260 3270 rra cat ATC TTC GCC CCG 

GGC GTC CGT CTT GAA CCA CAT A ^ ^ ^ 
Gly Val Arg Leu Glu Pro Hi ^ 

3300 JJiu ,„ rar AAC TCC AGG .GTC 

GAC CGC GAC GAG CCC GAC ACA GAC AAC ^ ^ 

Asp Arg Asp Glu Pro Asp Thr^P ^ 

3330 3340 j.. r CTC AGC ACG GAG CGG . 

GGC TAC GAG ATC CTG AAC CTC AG Rrg 
Gly Tyr Glu He Leu Asn Leu ^ 

3370 " L TTT GTG ATG ATA CAG 

GAC ATC GAA GTG CCG GAG CTG TTT ^ ^ ^ 

Asp He Glu Val Pro Glu *** ™ Q 3 430 

3400 3 i lrr CGA GAG CTG GAG ACC GCC ATG 

ATC GCG AAC GTC ACG GGA GAG ^ Rla ^ 

He Ala Asn Val Thr wy 346Q 

3440 34 ^" rrr ACG TAC GCT ATA CAT 

GAC CTC AAG GGA TAT TGG GGG ACG ^ ^ ^ 

Asp Leu Lys Gly iyr j 



F/G. 
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•,490 3500 

3« 70 3i llr rAC CAC GGC ATT CCG CAA ATG , 

ATA CGG GCA TTC GAC CAC fa GJ _ n 
Ile Arg Ala Phe Asp His Gly ^ 

3510 nr ACA TAT GAG CTG ATC ATC CAT CCG 
XCC ATG AAC GAG ACA TAT G ^ ^ ^ 
Ser Met Asn Glu Tnr ly ^ Q 3570 
3540 3550 CCT GRG TTC GTC TTC CCG 

. TTC AAC TAC TAG GCG CCT G ^ phe prQ 

Phe Asn Tyr Tyr Ala Pro fa 

3580 „ ,f. L CTT GCG AGG GAA CGA 

RC C AAC GAT GCC GTC ATA CGA CTT ^ 
Thr Asn Asp Ala Val He Arg 3g40 
361o" 3620 363° GTG AAC GGA 

GCT GTA ATC AAT GGA GTT CTA G ^ ^ ^ Gly 

Ala Val He Asn Gly Val be ^ 

3650 rrr ATA TCG GCG ACT GAT CCG GAC 

GAG TTC TTG GAG CGG ATA TCfa Thr Asp Pro Asp 

Glu Phe Leu Glu Arg He Ser A 371Q 
3680 3690 J TTC CAA GTG 

GGA CTC CAC GCG GGC GTC fa ^ Gln Val 

Gly Leu His Ala Gly Val va ^ 

3720 37JU _ rr TA C TTT CAA GTA 

GTA GGC GAT GAG GAA TCA CAA CGG TAC ^ ^ 

Val Gly Asp Glu Glu Ser Gin Kg Y 3780 

3750 3 "° ™ c ctc GGC TCG TTG AGG . 

GTT AAC GAT GGC GAG AAC ^ ^ Rrg 

Val Asn Asp Gly Glu as 381Q 

3790 21 r*C GAG ATC AGG GAG TTC 

TTA CTG CAA GCC GTT CCA GAG GAG A 
Leu Leu Gin Ala Val Pro GJ - U 3 850 

3820 3830 . 3 8 40 ^ ^ G AC 

CGG ATA ACG ATT CGC GCT ACA Thr Rsp 

Ar g He Thr He Arg Ala Thr P . 

3860 3870 TTC AGA GTT 

FIG. 11 
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3920 



3890 39 °° AC G CAA GGA GAA CCT MR TTC . < 

GTT TTT GTG CCC ACG CAA pro Arg Phe ■ 

Val Phe val Pro Thr Gin Gly ^ 

3930 394 ° txC ATA GRA AAG 

GCG TCC TCA GAA CAT GOT GTC GOT ^ ^ 
Ala Ser Ser Glu His " Q 3990 

3960 3970 n r TOT CAC CAA CTT CCT 

AGT GCC GGC ATG GAA GAG TCT C^ ^ ^ ^ 
Ser Ala Gly Met Glu Glu 

4000 i r l*C CAT CTC TGT GAA GAC 

CTA GCA CAA GAC AFC AAG AAC CAT 

,1a Gin Asp^xe Lys ^ ^ 

40 G 3 AC TGT CAC AGC ATT TAC TAT CGT ATT ^ ^ ^ 
Asp cy. His ser iy „o ^ 

K fe C r £ S S S 5^ - - So^ 

410 - AGG TTG^TTC CTG - £ £ « £ S 
Asn Arg Leu Phe Leu Lys Ly 

4140 CTG car GTG GCG. GCT 

GAA CAA AGT GCC TCC CAC ACT CTG ^ 
Glu Gin Ser Ala Ser His ™r 4200 
4110 4180 rr* rGC ATT CCA CTT CCT . 

41 A GT AAC TCG CCC GAT GGT GGC ^ ^ ^ 

Set Asn Ser Pro Asp Gly W 4230 

4210 rtr ACT GTT ACC GTG AGG GAG 

GGT «C ATC CTT ACT GTC ACT « ^ ^ 

S Ser II. -U 25Q GAA TTG TAC 

4 GCA GAC CCT CGT CCA GTG TTT 6^ ^ Leu Tyr 

Ala Asp Pro Arg Pro v 43Q0 

4280 429 ° rrr GAC TCC ATC GGC AGA 

RCC GCA GGG ATA TCC ACA GCG GAC ^ ^ AEg 

Thr Ala Gly lie Ser in 



F/6. U 
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4330 4340 
4320 4JJU 



4310 nJ^lrK TTA CAT GCG ACC CAG TCT GAA 

GAG CTG CTC AGA TTA CAi ^ G1 .. 

Glu Leu Leu Arg Leu His Ala Thr^ 

4350 tin* rrv ATA GAC TAC GAT ACA 

GGC TCG GCC ATT ACT TAT GCT ATA GA 
Gly Ser Ala lie Thr Tyr Ala lie ^ 

4380 4390 , arr CTG GAG GCA GTG AGA 

. ATG GTA GTG GAC CCC AGC CTG G ^ ^ g 

Met Val val Asp Pro Ser Leu G ^ 

4420 rrT CAA ACC GGA GTG 

CAG TCG GCT TTC GTA CTG AAC GCT CAA A^ ^ ^ 
Gin £er Ala Phe Val Leu Asn A ^ 

4450- 4*60 ccc ACG GCC ACG ATG CAT 

CTG ACG CTT AAT ATC CAG CCC A ^ Hj _ s 

L eu Thr Leu Asn lie Gin Pro ^ 

4490 J ™a CTC ACA GCT ACT GAC ACG • 

GGA CTG TTC AAA TTC GAA GTC ACA ^ 
Gly Leu Phe Lys Phe Glu Val i 455Q 

4520 453 ° CGC AC C GAC GTC ACC GTG 

GCC GGC GCT CAG GAC CGC A ^ ^ ^ yal 
Ala Gly Ala Gin Asp Arg 

4660 ™r aar CGC GTC TAC TTC GTG 

TAC GTG GTA TCC TCG CAG AAC CGC ^ 
Tyr Val Val Ser Ser Gin * sn ^ 462 0 

4590 4 600 CAG GTC GAA GAC AAC 

TXC GTC AAC ACG CTG CAA ^ ^ ^ Rsn 

Phe val Asn Thr Leu w ^ 



4630 TTC AG C GCT GGG TTC 

AGA GAC TTT ATC GCG GAC ACC TTC AGC ^ ^ 
Arg Asp Phe He Ala Asp Thr ^ 
4660 467 ° „ aTC GRC CAA GTG GTG CCC GCT 

MG Cvs lie Sp Gin Val Val Pro Ala 
Asn Met Thr Cys Asn x ^ 2Q 

4700 47 t" rTr GCG CTG GAG CAC AGC 

.AC GAC CCC GTC ACC GGC GTG GCG ^ ^ ^ ^ 

Asn Asp Pro val Thr wy 



FIG. 1K 
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4750 47 6 ° 



4730 "40 CGG GACi AAC, 

fiC G CAG ATG CGC GGC CAC Rrg Asp Asn 

Thr Gin Met Arg Gly His vn ^ . 

4" 770 III TAG ATA GAA CAG ATC CGT 

GTA CCC GTA CTC GCT GAT GAG ATA ^ ^ ^ 

Val Pro Val Leu Ala Asp Slu 1 4830 
00 ^ PTC CTG AGC TCG ATA CAA ACA 

AG T GAC CTA GTC CTC CTG ^ ^ ^ Thr 

Ser Asp Leu Val Leu Le 4g60 



4840 Jrr CTG GTG TTG CAG GAC TTG 

ACG CTG GCG GCG CGA TCG CTG Gln Asp Leu 

Thr .Leu Ala Ala Arg Ser ^ eu 4 900 
487tf ■ 488 ° _ CCG GAC TCG GCG CCT GAC TCG 

TTG ACC AAC TOC £AC ^ ^ prQ Rsp Ser 

Leu Thr Asn Ser Ser « f 4g30 

4910 -r&r fTG CTG GCC TCA CTG TCT GCT . 

AGC CTC ACG GTG TAC GTG C?G u Se£ Rla 

Ser Leu Thr Val Try val Leu Ala ^ Q 

4940 4950 wr TCC CTT GTG CTA CTG CTT 

GTG CTC GGT TTC ATG TGC CTT G ^ ^ ^ 
Val Leu Gly Phe Met Cys Leu ^ 

4980 .rr ACT AGA GCG CTA AAC CGA CGG 

RCC TTC ATC ATC AGG ACT AGA ^ Arg 

Thr Phe He U. Arg Thr Arg ^ 5040 

5010 „_ MG RC G AAG TAC GGC TCA 

TT.G GAA GCC CTG TCG ATG Gly SeE 

Leu Glu Ala Leu Ser Met ^ 

SO 50 , 3 CGC GCC GGC ATC GCC GCC 

CTG GAC TCT GGA TTG AAC CGC GC ^ ^ 

Leu Asp Ser Gly Leu Asn Arg A 511Q 
5080 5090 nr ACT GTG GAA GGC TCC AAC 

50 CC C GGC ACC AAC AAA CAC ACT GTG ^ ^ ^ ^ 
Pro Gly Thr Asn Lys His Th 

5120 ™a CCA ATA AAG ACG CCA GAT TTA 

CCT ATC TTC AAT GAA GCA ATA ^ Asp Leu 

Pro He Phe Asn Glu Ala 



FIG. 1L 
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t 17 n 5180, 
5160 5170 - 



5150 51 ^° _ rrr TCC mC G AC TCT GAT 

f T Ala Ue Ser Glu Gly Ser £n Asp Ser Asp ^ 
Asp Ala lie bee « 521Q 

5190 m n r.. « CTT CCG CAC TTT GGC AAC 
CTG ATC GGC ATC GAA GAT CTT C Agn 
Leu He Gly He Glu Asp Ko H ^ 

5220 , i-nr^M CCT GAG GTG AAC GAA AAG GCA 
GTC TTC ATG GAT C01 Lys Ala 

Val Phe Met Asp Pro Glu Val Asn ^ 

5260 ,L, ,,f->»r AAC AAC AAC 

^ GGT TAT CCC GAA GTC GCA AAC CAC .« ^ ^ 

Asn.Gly Tyr Pro Glu Val Ala 532 0 

5290 5 .3°° CCG TTC TCG CCT GAG TTC 

TTC GCT TTC AAC CCG ACT CCC ^ ^ phe 

Phe Ala Phe Asn Pro Thr Pro ^ 5360 

533 ^ a TAG TTC AGA AAG ATC TAGAAGATAACAACA 
TTT AAC GGA CAG 11^ • . ■ 

val Asn Gly Gin Phe Arg Lys lie ^ ^ 
CTAGTTAAGATCATTAATTTTGGAGTTTGGAATTAAGATTTTTGAAAG 

GATAGTTGTGATAAGCCTGTGATTTTTAAAACTGTAATTGA^A^ 
AAA^TTGAGACCTCCATTTAAGCTC^TGCTCTCATCTCATCAA^TTTT 

. T aagatattatgtaaa1taaatatattgtc 



FIG. 1M 



14121 , .. ~' 

, . val Arable Ala Ala Phe Leu' Leu 
Met Ala Val Asp Val Arg J.x 10 

1 pro Ala Val Leu Ala Gin Glu Arg ' 

Val Phe He Ala Pro Ala va ^ . . : . 

15 , T1 „-p ro Ara Leu Pro'-'Arg . 

C ys Gly Tyr Met Thr Ala He Pro Arg ^ 
25 T eu Pro Val Leu Asn Phe Glu Gly Gin 

Pro Asp Asn Leu Pro vdx ^ 

40 _ ^„ 0t . 0 Ala Pro Glu 

rln Pro Leu Leu Pro Aia r 

. Thr xrp ser Gin Arg ^ 

= Twr His Val He 
ArgA sp Asp Leu Cys Met Asp Ala Tyr Hx 

1 65 ^ tt— i Tie Tyr Met Asp 

\ t^w rlv Thr Gin Val l-i-e J-y-^ 

Thr Ala Asn Leu Gly 8Q 

75 * nu He Thr He Ala He Leu 

Glu Glu He Glu Asp Glu He 95 

P „ « J2 « ~ s - «» « »« s 

110 , T i Asn Gly Glu Trp His Leu 

Val He Arg Arg Val Asp Asn y ^ 

rin His Tyr Glu Leu Pro Gly 
He He Thr Gin Arg Gin Hxs Ty^ 

135 . ^ ^ Ara val Asp Gly 

Met Gin Gin Tyr Met Phe Asn Val Arg ^ 

145- n *iv val ser Leu AlaJl^Val 

Gin Ser Leu Val Ala Gly vai ^ 

160 tt^ Tie Gin Asn Phe 

■ Tle Asp Asp Asn Ala Pro He He Gin , 

Asn He Asp ™> v 

170 . val Pro Glu Leu Gly Glu Pro Gly 

Glu Pro Cys Arg Val Pro w. 1?Q 

n Thr Tvr Gin Val Ser Asp Ala Asp 
Leu Thr Glu Cys Thr Tyr G ^ 

195 ^ nu Phe Met Thr Phr Arg He 
Gly Arg He Ser Thr Glu Phe M ^ 



210 

205 



FIG. 2A 
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As p Ser va! Arg Sly Asp Gl« Glu gr Phe Tyr'lie 

Glu Arg' Thr Asn He Pro Asn Gl„ Trp Met Tip Leu 

« 2 Thr lie Glv val Asn Thr Ser Leu Asn Phe 
Asn Met Thr lie t.J-y »° 250 

Toin His He Phe Ser Val Thr Ala 
Val Thr Ser Pro Leu His lie w ^ 

o 55 t M , Pro Asn Thr His Thr Val Thr Met 
Leu Asp Ser Leu Pro Asn 1 . 2?5 

265 , ^ .7,1 Ala Asn Val Asn Ser Arg Pro Pro 
Met Val Gin Val Ala Asn v* 

280 zgd 

\ I CAD3 7T"t1p Phe Ala Val Gin Gin Phe Glu 
Arg V Trp Leu Glu He Phe Aia 3Q0 

290 rn nn Asn Phe Thr Val Arg Ala He 

Glu Lys Ser Tyr Gin Asn pne 

m ^ ^ Tle Asn Met Pro He. Asn Tyr - 
Asp Gly Asp Thr Glu He Asn 1^ 

arg Leu fie Thr Asn Glu Glu Asp Thr Phe Phe Ser 
III Glu Ala -u Pro Gly Gly Lys Ser Gly Ala Val 
Phe Leu Val Ser Pro He Asp Arg Asp Thr Leu-Gln 

350 " „ t«i, Thr He Val Ala Tyr Lys 

Arg Glu Val Phe Pro Leu Thr lie ^ 

m nu Ala Phe Ser Thr Ser Thr Asn Val 
Tyr Asp Glu Glu Ala fne o ^ 

' val XlejILva- »S ^ 
III J^W***™ Leu Ala He Met 

t°° t«, Thr Leu Asn Phe Asp Lys Glu 
Glu Glu Thr Pro Leu Thr Leu 42Q 

410 _ „ r;i v Gin Asn Ala 

Phe Gly Phe His Asp Lys Asp Leu Gly G 



FIG.2B 
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Gin Tyr Thr Val Arg Leu Glu Ser Val Asp Pro ,Pro 



435 440 



Gly Ala Ala Glu Ala Phe Tyr He Ala Pro Glu Val 
445 4 50 4 55 

Gly Tyr Gin Arg Gin Thr Phe He Met Gly Thr'Leu 

460 465 „ ^ 

Asn His Ser Met Leu Asp Tyr Glu Val Pro Glu Phe 

475 4toU 
-Gin sir lie Thr lie Arg Val Val Ala Thr Asp Asn 

485 |CAD5 490 

Asn Asp Thr Arg His Val Gly Val Ala Leu Val His 

495 ^00 
Ila Asp Leu He Asn Trp Asn Asp Glu Gin Pro He 

50? ■'" 510 , 

Phe Glu His Ala Val Gin Thr Val Thr Phe Asp Glu 

520 52 
Thr Glu Gly Glu Gly Phe Phe Val Ala Lys Ala Val 

Ala His Asp Arg Asp He Gly Asp Val Val Glu His 

Thr Leu Leu Gly Asn Ala Val Asn Phe Leu Thr He 

555 560 
Asp Lys Leu Thr Gly Asp He Arg Val Ser Ala Asn 

Asp Ser Phe Asn Tyr His Arg Glu Ser Glu Leu Phe 

val "Gin val Arg Ala Thr Asp Thr Leu Gly Glu Pro 

con 595 

Phe His Thr Ala Thr Ser Gin Leu Val II. Arg^ 
Asn Asp He Asn Asn Thr Pro Pro Thr Leu Arg Leu 

fric 620 

Pro Arg Gly Ser Pro Gin Val Glu Glu Asn Val Pro 



Asp Gly His val He ihr Gin Glu Leu Arg Ala Thr 



630 



640 645 
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Asd Pro Asp Thr Thr Ala Asp Leu Arg Phe'&lu He 
650 655 k, 660 

Asn Trp Asp Thr Ser Phe Ala Thr Lys Gin Gly . Arg 

665 670 
Gin Ala Asn Pro Asp Glu Phe Arg Asn Cys Val Glu 

675 680 
He Glu Thr He Phe Pro Glu He Asn Asn Arg Gly 
685 • 690 695 

Leu Ala He Gly Arg Val Val Ala Arg Glu He Arg 

700 705 
His Asn Val Thr He Asp Tyr Glu Glu Phe Glu Val 
710 715 720 

Leu* Ser Leu Thr, Val Arg Val Arg Asp Leu Asn Thr 

' 725 730 
Val Tyr Gly Asp Asp Tyr Asp Glu Ser Met Leu Thr 

735 740 
He Thr He He Asp Met Asn Asp Asn Ala ProM. 
745 750 7551CAD7 

Trp Val Glu Gly Thr Leu Glu Gin Asn Phe Arg Val 

760 765 

Arg Glu Met Ser Ala Gly Gly Leu Val Val Gly Ser 
770 775 780 

Val Arg Ala Asp Asp He Asp Gly Pro Leu Tyr -Asn 

' 785 790 
Gin Val Arg Tyr Thr He Phe Pro Arg Glu Asp Thr 

795 800 
Asp Lys Asp Leu He Met He Asp Phe Leu Thr Gly 

805 810 

Gin lie Ser Val Asn Thr Ser Gly Ala He Asp Ala 

820 825 
Asp Thr Pro Pro Arg Phe His Leu Tyr Tyr Thr Val 

830 835 
Val Ala Ser Asp Arg Cys Ser Thr Glu Asp Pro Ala 

845 850 
Asp Cys Pro Pro Asp Pro Thr Tyr Trp Glu Thr Glu 
855 860 



FIG. 2D 



18/21 

Gly Asn He Thr He His He Thr Asp Thr .<Asn :Asn- 
865 870 ,875: 

| CAD 8 ' 
Lys Val Pro Gin Ala Glu Thr Thr Lys Phe Asp. > Thr 

880 885 
Val Val Tyr He Tyr Glu Asn Ala Thr His Leu Asp 
890 895 900 

Glu Val Val. Thr Leu He Ala Ser Asp Leu Asp Arg 

905 910 
Asp Glu He Tyr His Thr Val Ser Tyr Val He Asn 

915 920 
Tyr Ala Val Asn Pro Arg Leu Met Asn Phe Phe Ser 
925 930 935 

ValVAsn Arg Glu- Thr Gly Leu Val Tyr Val Asp Tyr 

940 945 
Glu Thr Gin Gly Ser Gly Glu Val Leu Asp Arg Asp 
950 955 960 

Gly Asp Glu Pro Thr His Arg He Phe Phe Asn . Leu. 

965 970 
He Asp Asn Phe Met Gly Glu Gly Glu Gly Asn Arg 

975 980 
Asn Gin Asn Asp Thr Glu Val Leu Val He Leu Leu 
985 990 995 

|CAD9 

Asp Val Asn Asp Asn Ala Pro Glu Leu Pro Pro Pro 

1000 1005 
Ser -Glu Leu Ser Trp Thr He Ser Glu Asn Leu Lys 

1010 1° 15 1020 

Gin Gly Val Arg Leu Glu Pro His lie Phe Ala Pro 

1025 1030 

Asp Arg Asp Glu Pro Asp Thr Asp Asn Ser Arg Val 

1035 1040 

Gly Tyr Glu He Leu Asn Leu Ser Thr Glu Arg Asp 

. 1045 IO 50 - 1055 

He Glu Val Pro Glu Leu Phe Val Met He Gin He 

1060 1065 
Ala Asn Val Thr Gly Glu Leu Glu Thr Ala Met . Asp 
1070 1075 1080 

FIG. 2E 
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Leu Lys Gly Tyr Trp Gly Thr Tyr Ala He His ;lle . 

, 1085 , ■ 1090, •: 

Arg Ala Phe Asp His Gly He Pro Gin Met Ser Met 

1095 1100 
Asn Glu Thr Tyr Glu Leu He He His Pro Phe "Asn 
110 5 1110|CAD10 1H5 

Tyr Tyr Ala Pro Glu Phe Val Phe Pro Thr Asn Asp 

1120 1125 
Ala Val He Arg Leu Ala Arg Glu Arg Ala Val He 

1130 H35 H40 

Asn Gly Val Leu Ala Thr Val Asn Gly Glu Phe Leu 

1145 H50 
Glu Arg He Ser Ala Thr Asp Pro Asp Gly Leu His 

V 1155 / H60 
Ala Gly Val Val Thr Phe Gin Val Val Gly Asp Glu 
1165 H70 I 115 

Glu Ser Gin Arg Tyr Phe Gin Val Val Asn Asp Gly 

1180 1185 . 

Glu Asn Leu Gly Ser Leu Arg Leu Leu Gin Ala Val 

H90 ' H95 1200 

Pro Glu Glu He Arg Glu Phe Arg He Thr He Arg 

1205 1210 
Ala Thr Asp Gin Gly Thr Asp Pro Gly Pro Leu Ser 

1215 I 220 ' 

Thr Asp Met Thr Phe Arg Val Val^ Phe Val Pro Thr 
1225 1230|CAD11 1 2 35 

Gin Gly Glu Pro Arg Phe Ala Ser Ser Glu His Ala 

1240 i245 
Val Ala Phe lie Glu Lys Ser Ala Gly Met Glu Glu 

1250 1255 • * 

Ser His Gin Leu Pro Leu Ala Gin Asp He Lys Asn 

1265 1270 
His Leu Cys Glu Asp Asp Cys His Ser He Tyr Tyr 

1275 1280 
Arg lie He Asp Gly Asn Ser Glu Gly His Phe Gly 

1285 129° 1295 
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0 



Leu Asp Pro Val Arg Asn Arg Leu Phe Leu Lys^ Lys- 

1300 1305 
Glu Leu lie Arg Glu Gin Ser Ala Ser His TJhr. Leu- 
1310 1315 ' -1320 

Gin Val Ala Ala Ser Asn Ser Pro Asp Gly Gly He 

1325 . 1330 
Pro Leu Pro Ala Ser He Leu Thr Val Thr Val Thr 

1335 1340 
Val Arg Glu Ala Asp Pro Arg Pro Val Phe Val Arg 
1345 1350 1355 

. Glu Leu Tyr Thr Ala Gly He Ser Thr Ala Asp Ser 

1360 1365 
He fely Arg Glu Leu Leu Arg Leu His Ala Thr Gin 

i370 1375 1380 

Ser Glu Gly Ser Ala He Thr Tyr Ala He Asp Tyr 

1385 1390 
Asp Thr Met Val Val Asp Pro Ser Leu • Glu Ala Val 

1395 1400 
Arg Gin Ser Ala Phe Val Leu Asn Ala Gin Thr Gly 
1405 1410- 1415 

Val Leu Thr Leu Asn He Gin Pro Thr Ala Thr Met 

1420 1425 
His Gly Leu Phe Lys Phe Glu Val Thr Ala Thr Asp 

1430 1435 1440 

Thr Ala Gly Ala Gin Asp Arg Thr Asp Val Thr Val 

1445 1450 
Tyr Val Val Ser Ser Gin Asn Arg Val Tyr Phe Val 

1455 1460 
Phe Val Asn Thr Leu Gin Gin Val Glu Asp Asn Arg 
1465 1470 1475 

Asp Phe He Ala Asp Thr Phe Ser Ala Gly Phe Asn 

1480 1485 
Met Thr Cys Asn He Asp Gin Val Val. Pro Ala Asn 

1490 1495 " 1500 

Asp Pro Val Thr Gly Val Ala Leu Glu His Ser Thr 

1505 1510 
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Gin Met Arg Gly His Phe He Arg Asp Asn Val Pro 

1515 1520 
Val Leu Ala Asp Glu He Glu Gin He Arg Ser Asp 
1525 1530 1535 

Leu Val Leu Leu Ser Ler He Gin Thr Thr Leu Ala 

1540 1545 
Ala Arg Ser Leu Val Leu Gin Asp Leu Leu Thr Asn 

1550 ' 1555 1560 

Ser Ser Pro Asp Ser Ala Pro Asp Ser Ser Leu Thr 

1565 1570 
Val Thr Val Leu Ala Ser Leu Ser Ala Val Leu Gly 

1575 1580 
Phe toet Cys Leu Val Leu Leu Leu Thr Phe He lie 
1585* 1590 1595 

Arg Thr Arg Ala Leu Asn Arg Arg Leu Glu Ala Leu 

1600 I 605 
Ser Met Thr Lys Tyr Gly Ser Leu Asp; Ser Gly Leu 

16 10 1615 1620 

Asn Arg Ala Gly He Ala Ala Pro Gly Thr Asn Lys 

1625 1630 
His Thr Val Glu Gly Ser Asn Pro He Phe Asn Glu 

1635 1640 
Ala He Lys Thr Pro Asp Leu Asp Ala lie Ser Glu 
1645 1650 1655 

Gly Ser Asn Asp Ser Asp Leu He Gly He Glu Asp 

1660 1665 
Leu Pro His Phe Gly Asn Val Phe Met Asp Pro Glu 

1670 1675 1680 

Val Asn Glu Lys Ala Ash Gly Tyr Pro Glu Val Ala 

1685 1690 
Asn His Asn Asn Asn Phe Ala Phe Asn Pro Thr Pro 

1695 1700 
Phe Ser Pro Glu Phe Val Asn Gly Gin Phe Arg Lys 
1705 1710 1715 
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BamHI 



Noll 

Full Length 
Saol 



1 



B-Barrel 1 



B-Borrel 2 



B-Borrel 3 



B-Borrel 4 



B-Barrel 5 



B-Borrel 6 



B-Barrel 7 



B-Barrel 8 




B-Barrel 9 



B-Barrel 10 



B-Borrel 11 




STOP CODON 



376 A. A. 41 kDa 
419 A. A. 



739 A. A. 80 kDa 




1067 A. A. 117 kDo 
1077 A. A. 

1294 A. A. 142 kDa -| 

Transmembrane Domain 
1427 A. A. 157 kDa 

1528 A. A. 172 kDa - 1 
36 bases after stop codon 



Cloned Fragment 

232 A. A. @ 28 kDa 
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FIG. 5 



66 kDa- 



BBMV RBK RR1 RR2 TBK TT1 TT2 



36 kDa- 

29kDa- 
24 kDa- 



-Protein band of Barn-Sac 
fragment of BT-Ri 



FIG. 6 




67 



* 



WT NT BT NrT CT XT ST BLK 



212kDa- 



116kDa- 



> 4 



-Protein band of wild-type 
full-length BT-Ri expression 
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